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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the scaling floor so as to provide a gap. and overlap the gaps In operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) IlJIACTHPb jyiH PEMOHTA OBCAAHHX KOJIOHH 
(57) Abstract: 

H306pCTCHMe OTHOCHTCH K OOJiaCTH 6ypCHMH H «o6bWM HC^TK M ra3a. B WaCTHOCTM K TCXHUXC M TeXHOJIonOf 

KamiTanbHoro pewofrra cxBamiHbi. Uenb - noBbnneHHC JiaflcxHOCTH pcMOHTHO-BoocxaHOBKTtnbHbix pafior 
3a ctier 3amwTbi repMenoMpyiomero noKphinvi c coxpaHesoieki repueTH3aujai kojiohhm no sceit pfume 
HanoKeHHoro luiacrbipfl. ^^H 3Toro oh cHatijseH upcAoxp aiurrcn t>nbcwm uaHHtraMH, waKcmianbHbw 
HapymjHbifl AHaueTp KOTOpbix npeBWinacT BapyxiHbtfl jjHaMeTp KOJihueBtox ^cmchtob, npsi yroM 
npc^oxpajanrrentHbic Maaaerbi pasMcxneHU MCJE^y KOJiMjeBtiMH aJieneHTaMH repMeTH3Hpyx>inero 
noKpbiTHH c oaoopobc c B03MOWH0CTIJO b paooMeu nojiomeifflH nepeKpbiTun 3a3opoB c yueHkmeHHeM 
HapyjKHoro flHaMcrpa npc^oxpararrrjiuHi>tx MamseT flo Hapyxiioro /jwauerpa xonhJ^eBi>ix aneMCHTOB. 4 hji. 
HNbll 
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Description (OnncaHHC B3o6pcrcHiL«J: 

Hoo6peTeHWC ottocwtch r o<xnacTH 6ypcHHH h pp6bi*m iic^th m raoa h, b MacTHOcTM. k tcxhkkc h 
TexHOJionnt KarmranbHoro ptMOHTa cKBaxEMHbi. 

Uenwo M3o6percHHH ftwinerca noBbiraeHHe Ha^e«nocTH peuoHTHO-BOOcraBOBifTenbUbix pa6or 3a cuer 
3amnTbi rcpMCTH3Mpyjanx,cro noKpbiTWH c coxpaHCHHCM rtpfcirnraau^i KonoKHbi no tkxA pjnuie 
HanomcHHoro nnacrbipH. 

nocTaanenHaH nenb flocTHraerc* tcm. to> nnacrupb /yi« peMOH-ra o6c&XHbcx kojiohh coctohh^kji vcs 
rrpoAanbHo-rxxJipMpoBaHHofl Tpytfbi c HapyxKbOi repMeTH3Kpyr>inHM noicpbrrnew, BbOioraieHHbiM mo Ha6opa 
KOJibucBbix sjiekfcHToa. paoiojiojKeHHboc B^onb Tpy6bi c 3a3opoM npyr oTHocHroibHO APyra, CHa6«cH 
npefloxp amrrcn bubivm MaioKcrawM, MaxcHManbHbiH Hapy»Hbnl ^naMcrp Koropbix npcBbiraaer HapymKbOf 
^naweTp KonbucBtoc ancweirroB, npw otom npefloxpaHMTenwo>ie uaHweru paauen^eiaa uem^y Koa^eBba^ 
a/icMCHTaMH repMeTK3npyion*ero noKpbiTHH c 3a3opaMH c bo3mojkhoct*jd b pa6o^eu nonoxeinra 
ncpcnpbiTHH oaoopos c yMCHbmcHHCM HapymHoro ^awcrpa np<^oxpaHirrcjibHt»ix uanxcT A° Hapyamoro 
AHaMerpa KonbueBbix ancwcHTOB. 

ripM TpaucnopTMpoBxe TaKoro nnacTbipH b Konomiy o6ca«Hbtx Tpy6 RoirraKT ero co ereimoft kojigiqqj 
ocyt^ccTBTWCTCH Mcpc3 MamKCTbi. pa3ucmpHHbic b 3a3©pax ucx^y Konbi^cBbiMM rcpMCTH3Hpy»mnuH 

3JlCMCHTauM Ha onp^CJlCHHOM paOCTTORHMH ApyT OT AP>TO 110 BCCft JJJVMit lUiaCTbTpH. 

Manmrra BbmojiHCHa b BH^e uw/iKHRpa c nocroHHHbat mhh ncpcMCHHWM no cc pjuxac jjaaMcrpoM h 
ronrqwHoii creHKM. HaH6ojibimo! ^Mauerp uamcerbi npcBbiraaer HapyxHbtft oroscaHHbiA AManerp 
KO/ibueDoro repMeTH3npyiomero anewarra. 

JJraraa wanmcT Bbi6HpacrcH TaxHM o6pa30M. <rro6bi npw pa3MCUXCHKW nx Ha imacrbipe MCJimy 
repMerHOMpyiotnHMH 3JicMCHrai4H coxpanjuicH $yHKixpoHanbHbiH 3a30p He TOJibKO npH TpaHcnopTHpoBKe, HO 
11 npM pacnmpeHMH nnacxbipH b ko/iohhc 

PaoeronHHe Memfly uaroxeraMK a mx KonnuecTBo paccwrbiBaercfl b aaBucnvioCTM or ^JiHHbX nnacTbrp* M 

KpHBH3HbI CTBOna CRBaHMHbl, «TTo6bl BpH KOHKpCTHblX MX 3Ha*eHHHX HCUDOWTb KOHTttKT 

rcpwcTH3Hpyioiucro noKpbiTHH anacTbipH c sojiobbob n cro paopyracHHe. 

KoH^HrypanHH Mourner, ^H3HX0-MexaHn<iecKHe cBoftCTBa h npouHocTHbic xapaKTcpHCTHKK MaTepnana ho 
KOToporo ohm H3roToancHbi, no3BojiHioT o6ecncwrb mx uenocTHocTb npw nnstxesam nnacTbnwi b 
cKBaJKMHc, a npn cro pacnmpcuHH nofropMHpoBaTfaCH b paAMajibHOM HanpaonomH a° ocnMMMHbi paction 
ToranHHc repMCTH3wpyionxcro noKpbiTHH iuiaerbipH. MCKjnoHaa flonanHMTc/ibHyx> noxcpx> npoxo^Horo 
ceqeHHA KOJioHHbi ooca^Hbtx Tpy6. 

Ha <J>mt. 1 H3o6pameH iuiacrbipb I c oflerboci H a Hero npeflOXpaHHTenbHbiMM uaHxeraMH 2. cnyM;eHHbaf b 
oocaflHyx) KonoHsy 3; Ha $ht. 2 k 3 nponojibHbie h nonepeuHbie cevamn MamscTbi; Ha 4>ht. 4 eapwaHT 

B03M0JKH0rO HOrOTOBneiBlH MaHJSCT. 

Muwera (4«r. 1 3) HaroraanMBaercsi c nepewcimwu no ee ftrnme flMawerpou c p^HHaKOBoa TOjnnHHoft 
ctchkh no Dcewy cctoihio paaaoft hjzm djookoA xooimvcie rcpMero3Mpyiomero noxpbiTMfi nnacrwpM. Ha 
Kora;cDbix yttacxicax 4 ee BHyrpeHHHH nHaMerp BbmojiHeH c MMHycosbOrf flonycxoM no othohichhx) k 
HapyMHOMy AHaMcrpy BjxacTbTpH. B cpcRHCH nacTM 5 AnaMerp MaHmcTbi yBenMHHBaeTCH 6e3 HOMeneHKH 
TO/nnMHbi ctchkh jjfl paaKcepa Ha 3 4 mm npeBbnnax>in 4 ero BMavceTp repMeTH3Mpyion\ero KOJibt^eBoro 
anewcHTa 6, b pesy/ibxaTc nero b tcjic MaraceTW o6pa3yercn noflHyTpCHMe. 

riepexoAbi 7 or 6ojibmero flHawerpa k MeHbmeMy BbmomieHbi kohmhockmmh c yrnoM npw ocpuuatc Konyca 
ucittimai 45°. Mex^y repMeTHKOM 6 m uaiuRrrcS 2 mmcctch 3a30p 8. Ilnaerbipb cnycKaeroi b CKsa^MHy 
Ha mraHre 9. 

rbiacTbtpb cooHpaerca m ycraHannnBaercii cnenyK>mHw oopaooM. 

MaHxeTbi 2 o^eBaior Ha nnacTbipb 1 c Hararou, vro ooecneuMBaeT mx ynepwaHMe Ha hcm. 3areM Ha 
nnacTbipb HaHocwrcH repMCTH3Hpyion;ee noKpbiTHe 6 b BM^e KonbueBbix ajieweHroe Tax mm o6pa30M. iTO<5bi 
Mcmfly hmmh n muusctouh 2 ocTasajiCH 3a3op 8. riocne aroro njiacTbipb Ha nrraHre 9 onycxacTCH B 
o6canHyx> Tpyoy k Mccry ee HerepMeTOTHOCTH, m pacnmpHeroi flopHHpyion;ea ro/ioBKoft A 0 nnoTHoro 
KOHTaxTa co crenKOM oocaAROft ko/iohhw. 

TpaHcnopTHbie ra6apHTHbie pasMepbi njiacrapH o6ycno8/icHbi paoMepaMM npcAoxpamtroibHbix uanmtrr m 
nooroMy npw a «mcchmh ero b Konoimc KonraKT repMeTH3npyx)mero noapbiTMH ruiairrwpR co crcHXaMH 
oocaAHbcc kojiohh hckjoo^ceu trro ooecnc^nroacr ero coxpaHHOCTb. 

MaH«eTbi M3ixrraBJiHBaiOTC« mo MaTepnana A 0CTaTO1<HO a/iacTMMHoro, *jto6w He npenjrrcTBoBaTb 
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pacampcHWo njiacrwp* d kojiohh* h hc cosflaBaTb npH 3T0M 3HauHrenbKWX flononHvrrcJibHbuc yaimw n b 
to ntc epcMH AocxaxoMHo npoHHoro, cnocbSHoro coxpanwrb PcoMrrpwMCCKyx) *opMy b npoucccc 
TpanaiopTBpoBKH nnacTwpn k utcry Hapymemw kgjiohsu. Hanpnuep. nonronmeHa mm pcsnHbi. 

np*f pacinMpcHHM iuiacTbipn wanmen,! 3* wct noAHyTpcmrii. o6pa3yx>mnx oaaop 10 uem^y hmuh h 
nnacTbtpcM h kohhucckhx nepcxoflOB. ncKJuonaiomKx o6pa30Bajmc amadou. A<^pMHpyK>TCH b paAwanhHOM 
HanpaBncHTOf h npHKHMajoTCH k ctchkc nnacrwpH. riocKO/ibKy ronnmHa ctchkh uamBCT 6rac«a Tammmc 
repvienoiipyiomcro noKpwni*, flonoJiraiTenbHofl norcpit npoxoAHoro cwerow kohohhw b dohc ycranoBKH 
nnacxbipji He npoHCxojjHT. 

McnojibaoBaHHC npwioxcHBoro nnacrwpH. CHa6«CHHoro npcfloxpaHHTOibHbiMH uaHXcrawH no3Bararr 
npcAynpcftMXb rpewic rcpweroDnpywiqcro noKpbiTHH o ctchkm KojioHHbi. coxpaHHTt, cro utnocxHocTb h 
o6ccncTOTb HaflewHferi* pewoirr HcrepMenrrowx o6caflHbix kotiohh. HWbll UUU2 UHH3 
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Claims (<t>opuyna n3o6pereHH5i]: 

ITnacTbipb njw pcMOHra o6caflHb*x xojiohh, cocronmni* ra npoflonbtio ro$pHpoBaHHO& Tpy6w c h apy ^rhl>im 
pepMerif3ifpyion^Dwi noicpbrnieu, BwnonHeHHboa no Ha6opa KO/ibueBbix 3/ieueHTOB, pacnanowcitHbix b^o/ib 
rpy6bi c 3a3opou oTHOCMTOitao ppyr ^pyra. oT/iiiuajoaDcitcM rtu. wto. c Ufijiuo noBbimeHMH HaflexHocru 
pcuoHTHo-BoocraHOBHTcm>Hbix pa6or 3a cmct 3an9rrbt repMCTH3tfpyiomcpo noKpbirvw c coxpaH«meM 
rcpMCTMDatpoi fo/iohhw no bcch ahhhc Hanonciinoro nnacrbipH. oh c«a6mcH npc^oxpaHxrrcnbHbooi 
uaHJKeraun, MaKCHMa/ibHbift HapyxHbol ^MaviCTp KOTopbix npeBbiraaex HapyjRHbal ^HaweTp Konu^Bboc 

3J1CMCHTOB, npH 9TOU npC^OXpaHMTtHbHblC UaHXCTbl pa3MCmCHfal MOT^y KOnbl^CBbAOl 3^CUCHTaWH 

rcpMCTH3Hpy»mcro noRpbiniH c 3a3opaun c B03Mo»HOCTbio b pa6oncM nanomcmtw nepeitpbrrMH sasopoe c 
yMCHbmcKHCM HapymHoro jp*aMerpa npcfloxpaHHTejibJibix uaroscT flo BapyxtHono jpiawerpa KanbUeBblx 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

) 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 
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Fig. 4 
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